Objectives Striking a balance between the rapid availability of a novel vaccine while ensuring its safety, quality, and efficacy is a major challenge during a pandemic. We aimed to elucidate physicians' attitudes regarding the novel vaccine during the influenza A/H1N1 pandemic of 2009, and to determine factors that affected their vaccination recommendations to patients. Methods Of a random sample of 1,000 general practitioners (GPs) in Japan, 515 participated in the cross-sectional anonymous survey conducted just before the novel vaccine was available (between 28 September and 18 October 2009). Results A total of 453 GPs (88.3%) replied that they intended to receive the new vaccine themselves; however, only 177 GPs (34.6%) intended to proactively recommend it to their patients. The anticipated cost of the vaccine negatively influenced the intention to vaccinate themselves and their recommendations to patients (P \ 0.001, v 2 test). Conclusions Results of our survey indicate that physicians experience a moral conflict regarding recommending the novel vaccine to patients, which may be the result of their own experience with the disease, knowledge of vaccine side-effects, and cost.
Introduction
One year has passed since epidemiology experts began tracking the 2009 A/H1N1 swine flu pandemic. Now that the influenza A/H1N1 seems to have peaked and the emergency has faded, the World Health Organization (WHO) and individual governments have begun to dissect their responses.
One of the major characteristics of the 2009 influenza A/H1N1 was the difficulty in defining the nature of the pandemic itself. During early stages of the outbreak, epidemiologic information on the influenza was mixed, suggesting severe disease in Mexico [1] and relatively mild cases everywhere else [2] . For many countries, this situation was quite different from past pandemic preparations, which planned for the worst-case scenario: an epidemic of severe disease infecting many people. The uncertainty about this novel flu was reflected in confusion concerning the WHO definition of ''pandemic'' when they declared the H1N1 flu outbreak to be a pandemic on 11 June 2009. For years, the WHO had defined pandemics as outbreaks causing ''enormous numbers of deaths and illness'' [3] , but in early May 2009, they removed this phrase from the definition [4] .
This situation made planning vaccination programs difficult. Usually public health officials must strike a balance between rapid availability of the vaccine, its safety, quality, and efficacy, and the benefit of vaccination [5] . However, the safety and efficacy of a novel antipandemic vaccine are generally not known before or immediately after its introduction; for example, in 1976, about 10 persons per million vaccinated against swine flu developed Guillain-Barré syndrome, which became a subject of political discussion and ended the vaccination campaign [6, 7] . Neustadt and Fineberg, who were directed by the US Secretary of Health, Education, and Welfare to review the vaccination campaign, described influenza as ''a slippery disease'' and pointed out five features of influenza-the changing character of the virus, difficulties in predicting vaccine effectiveness, misunderstanding of influenza symptoms, identical symptoms caused by other viruses, and flu-like illnesses-that make a vaccination campaign against a pandemic difficult [8] .
These issues may be pressing concerns for physicians deciding whether to recommend a novel pandemic vaccine to their patients. Studies have shown that patients deciding whether to receive the seasonal influenza vaccine are influenced by their physicians [9, 10] , demonstrating the importance of physicians' recommendations regarding vaccination. Patients' knowledge regarding the nature of the pandemic and the novel vaccine would be especially limited. Sheather noted that difficulties in assessing the pandemic and the medical utility of a novel pandemic vaccine may result in a moral dilemma for the physician [11] . The moral duty to disclose the risks of vaccination, possibly increasing the patient's unwillingness to be vaccinated, could conflict with the moral duty to achieve population immunity through vaccination [12] .
Results of surveys of physicians' attitudes regarding the 2009 influenza A/H1N1 pandemic novel vaccine have been reported [13] [14] [15] ; however, these studies primarily investigated physicians' attitudes to their own vaccination. We therefore undertook a cross-sectional survey to investigate the intention of Japanese physicians to be vaccinated as well as their intention to recommend the vaccine to their patients to clarify physicians' attitudes toward such a novel and untested vaccine.
Materials and methods

Study population
We conducted a questionnaire-based survey of GPs working in clinics in Japan. To survey physicians' attitudes on this novel and untested pandemic influenza A/H1N1 vaccine, the survey was performed between 28 September and 18 October 2009, before the vaccine's introduction. In Japan, a clinic (Shin-ryo-jyo) is defined as a small hospital with fewer than 20 beds (or no beds), providing mainly general, primary, or home-based care. These clinics have been the frontline for treating A/H1N1 influenza patients in Japan. We mailed our survey to a random sample of 1,000 GPs employed at the 101,052 clinics registered by the Welfare and Medical Service Agency. The research protocol was in accordance with the ethical standards in the Declaration of Helsinki, and was reviewed by the Research Ethics Committee of The University of Tokyo Graduate Medical School.
Questionnaire
A self-administered, anonymous questionnaire was used, and the participants were asked to return the completed questionnaire by mail. The questionnaire included items about (1) demographics (sex, age), (2) medical specialty or department (internal medicine, surgery, or other), (3) number of daily patient contacts, (4) number of 2009 influenza A/H1N1 patient contacts by time of survey, (5) frequency of personal seasonal influenza vaccination (every year, almost every year, rarely, or never), (6) knowledge of the fear on the causal association between Guillain-Barré syndrome (GBS) cases and the 1976 swine flu vaccination in the USA (yes or no) [6] . To determine physicians' attitudes toward vaccination, participants were asked (7) whether they intended to receive the influenza A/H1N1 vaccine themselves (intend or do not intend), and (8) whether they intended to recommend the influenza A/H1N1 vaccination to patients (intend or do not intend). To determine the influence of vaccine cost, participants were asked about (9) their intention to receive the influenza A/H1N1 vaccine themselves if the vaccine cost US $33-44-the suggested cost at the time of this survey-(intend or do not intend), and (10) their recommendations to patients if the vaccine cost US $33-44 (intend or do not intend).
Statistical analysis
The first analysis, concerning the intention to recommend the vaccine to patients and intention to be vaccinated themselves, evaluated potential related factors (including cost) using the v 2 test. Then, logistic regression analysis was used to evaluate independent predictors of intention to recommend the novel vaccine to patients among physicians who intended to receive the vaccine themselves. Factors that were significant in the univariate analysis (number of A/H1N1 patient contacts by time of survey, knowledge about the fears of the 1976 swine flu vaccination in the USA) were included in the multivariate analysis. All statistical analyses were performed using PASW version 18 (SPSS Ltd., Chicago, IL, USA), and P \ 0.05 was considered significant. Unmarked items in the questionnaire and missing data were not included in the analysis. Vaccine costs were estimated using the exchange rate 90 yen = US $1 (October 2009).
Results
We received a total of 515 responses (response rate 51.5%). Respondent demographics are presented in Table 1 . Most GPs were male, older than 40 years, specialized in general internal medicine, and typically treated at least 50 patients per day. Most had a history of regular seasonal vaccination. At the time of the survey, more than 90% of them answered that they had already treated patients with influenza A/H1N1.
As shown in Table 2 , the number of patients seen per day was associated with both intention to recommend the vaccine to patients and intention to be vaccinated. The intention to recommend the vaccine was also associated with the number of A/H1N1 patient contacts by time of survey, whereas the intention to receive the vaccine was associated with the physician's sex, history of seasonal influenza vaccination, and knowledge about the fears of the 1976 swine flu vaccination in the USA. Although 453 physicians (88.3%) intended to receive the vaccine themselves, only 177 physicians (34.6%) intended to recommend vaccination to their patients. This result indicates that factors influencing physicians' attitudes toward recommending the vaccine to patients differed from factors influencing their intention to receive the vaccine themselves.
Cost was also an important factor affecting physicians' attitudes toward the vaccine. When physicians were informed that the vaccine would not be free but would cost US $33-44, a significant number of physicians reversed their decisions regarding vaccination (Table 3) . Among GPs who intended to recommend that patients receive the vaccine if it were free, 56 physicians (31.6%) replied that they would not recommend the vaccine at the planned cost. In contrast, only eight physicians who originally intended to be vaccinated changed their decisions because of cost (1.8%).
Logistic regression was used to determine factors influencing vaccination recommendations to patients among the 453 physicians who intended to be vaccinated themselves (Table 4) . Physicians with knowledge about the fears of the 1976 swine flu vaccination in the USA were less likely to recommend the vaccine to patients, whereas those who had more A/H1N1 patient contacts were more likely to recommend the vaccine. In fact, the more A/H1N1 patient contacts the physicians had, the more likely they were to recommend vaccination: 8.0% (0 patients treated), 36.3% (1-20 patients treated), 35.7% ([20 patients treated) (data not shown in the table).
Discussion
This preliminary survey of GPs' attitudes regarding the novel A/H1N1 vaccine in Japan was conducted before the vaccine itself was available, when the clinical validity, its efficacy and safety in particular, was unclear. Our findings confirmed that Japanese physicians faced a moral conflict regarding recommending the novel vaccine to patients during the pandemic, and their attitudes were influenced by Physicians' recommendation on vaccination An approved vaccine typically takes 5-6 months to become available for clinical use, and its safety has often not been fully evaluated before vaccination begins [16] . In August 2009, 2 months after the influenza pandemic declaration by the WHO [17] , the Japanese government decided to import this novel vaccine from foreign producers to meet the planned needs for 70 million people, because it was impossible to secure the vaccine in Japan in the short time available [18] . However, some experts publicly voiced concerns about the safety of these imported vaccines, because they contained adjuvants not previously tested in Japan [18, 19] . In addition, the idea of a ''fasttracked'' vaccine led to concerns that the risks of a novel vaccine might outweigh the benefits [20] . The government first considered introducing the novel vaccine without clinical trials, citing existing legal procedures for such emergencies, but decided to test its safety by vaccinating 200 adults and 360 children [21] . However, some experts considered this small trial to be insufficient to eliminate concerns about vaccine safety [18] . The advice of physicians is known to influence people's attitudes regarding vaccination against seasonal influenza [13] . Because the public's understanding of pandemic influenza is more limited than is the case for seasonal influenza, physicians' recommendations are even more important for patients deciding whether to receive a novel vaccine. Supporting physicians' judgments and understanding of vaccination in a pandemic is therefore critically important for vaccination programs.
We did not expect the result showing that many physicians did not intend to recommend the novel vaccine to their patients. This could be considered physician paternalism, because patients may not be aware of the option of vaccination. However, providing information about a novel pandemic vaccine carries moral concerns for physicians, who must strike a balance between the vaccine risk to their patients and the benefits of patient and population immunity. We found that attitudes toward vaccination for patients were associated with their level of experience treating influenza A/H1N1. Although the overwhelming majority of influenza A/H1N1 patients experienced mild illness, this novel influenza exhibited characteristics that differed from those of seasonal influenza or other novel influenzas (a highly contagious nature and the occurrence of severe cases and deaths, especially among teenagers and young adults) [22] [23] [24] . It is possible that physicians who actually examined patients were intensely aware of the difficulty of treatment and the need for prevention. Sharing such experiences would be important to advance Our results showed that, even among physicians who intended to be vaccinated themselves, knowledge about the fears of the 1976 swine flu vaccination in the USA reduced the likelihood that they would recommend the novel vaccine to patients. It is possible that the uncertainty of no-fault compensation for vaccine-related injuries contributed to physicians' reluctance to recommend antipandemic vaccination in Japan. Introducing political measures to care for victims of vaccine side-effects, as some countries have done, may be effective in balancing of the risks and benefits, and more physicians might be willing to recommend the novel vaccine to patients [25] . Another reason not to offer information on the novel vaccine might be physicians' fear of liability concerning injury to patients suspected to be due to the vaccine. This point might require us to consider exemption of physicians' liability for conditions possibly related to vaccination.
Issues of cost
Our study indicated that cost can also affect whether a physician recommends vaccination to patients. Some countries announced that they would cover the entire cost of the novel A/H1N1 vaccine (e.g., USA [26] , UK [27] , and China [28] ). In contrast, the Japanese government officially declared in October that individuals would pay 3,600 yen (US $40) for the vaccine [29] , as planned. How this affected vaccination choice was unknown.
In Japan, there was a program of mass influenza vaccination among schoolchildren, but it was later challenged for its safety and effectiveness and was eventually abandoned in 1994. Subsequently, influenza vaccines have been offered without charge only to the elderly population, under the revised Preventative Vaccination Law (no. 51, 1994). In 2007, 54.7% of the eligible elderly population received the influenza vaccine [30] . Official vaccination rates for younger age groups are not available, but are widely thought to be much lower. Introducing a mass vaccination program into a population with little related experience may prove to be difficult in Japan.
While the cost of the novel A/H1N1 vaccine considered in this study is nearly identical to that of the seasonal influenza vaccination in Japan, most Japanese people are not used to receiving vaccinations and may perceive this expense as burdensome. A study in another country concerning vaccination for seasonal influenza has reported cost to be a negative factor [31] . Therefore, even if a vaccine were shown to be effective, the cost may negatively influence patients' intention to receive the vaccine, as well as physicians' intention to recommend the vaccine to their patients.
Strengths and weaknesses of the study Previous research has examined only the intention of subjects deciding whether to receive the novel vaccine themselves [13, 32] . No empirical data exist demonstrating how physicians' attitudes regarding their own vaccination affect their advice to patients. Because this is the first study to assess the influence of personal intention on decisionmaking for others regarding the A/H1N1 vaccination, these results are likely to be useful in the development of vaccination policy.
An important limitation of the present study is the small sample size. In addition, we documented only physicians' intentions, which may not reflect actual vaccination rates. However, to understand the concerns of physicians and society as a whole, and to exclude effects of education about the vaccine after its introduction, it was necessary to conduct the survey within a brief period before the vaccine's implementation. Thus, our sample of 1,000 physicians was relatively large given the restricted time. In the future, we need to assess changes in attitude after implementation begins. Second, although the age distribution of GP respondents was similar to the national age distribution (P [ 0.05, v 2 test), the percentage of female GP respondents (6.0%) was lower than the national average (15.5%) [33] . This may have skewed the results; however, sex has not been reported to be associated with physicians' attitudes toward vaccination in other studies.
Conclusions
Our results may demonstrate that physician decisionmaking regarding vaccination during a ''mild pandemic'' may be based, in part, on the physicians' personal experiences or the patients' economic burden when the nature of a pandemic and the vaccine are not established. Infectious disease cannot be prevented solely by physicians or by the public; prevention can only occur through their interactions. To better characterize these interactions, additional study of the factors that affect physicians' attitudes toward their recommendations and presentation of information to patients during a pandemic is warranted.
